All plant species face a fundamental reproductive tradeoff: for a given investment in seed mass, they can produce either many small seeds or few large seeds. Whereas small seeds favour the germination of numerous seedlings, large seeds favour the survival of seedlings in the face of common stresses such as herbivory, drought or shade (Leishman et al. 2000) . One mechanism explaining the better survival of large-seeded species is the seedling size effect (SSE) (Westoby et al. 1996) : because seeds with large reserves result in bigger seedlings, seedlings from large-seeded species would have better access to light and/or to reliable water supply than seedlings from smallseeded species.
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However, the relationship between seedling size and seed mass usually weakens through time, as seedling relative growth rate tends to be negatively correlated with seed mass (Leishman et al. 2000) . Therefore, the advantage of large-seeded species is expected to be greatest during early seedling establishment and to diminish until seed reserves have been fully exhausted (Leishman et al. 2000 , Moles & Westoby 2004 ). In accordance with this expectation, Dalling & Hubbell (2002) and Walters & Reich (2000) found no relationship between the survival probability of well-established seedlings and seed size in a species comparison experiment. In contrast, Baraloto et al. (2005) , Hoffmann (2000) and Moles & Westoby (2004) found a positive relationship. With the exception of Hoffmann (2000) , all these studies were on forest tree species.
1 Corresponding author. Email: gaelle.lahoreau@gmail.com As in forests, seedling survival is a critical process in savannas that influences both the abundance and species diversity of trees. But in contrast to forests, the factors affecting seedling survival, and potentially selecting for seed size, are expected to be different in savannas.
In contrast to forests, seedlings in savannas are strongly competing with grass for access to light, water and nutrients (Kanegae et al. 2000 , Nardoto et al. 1998 . Consequences of competition are more severe for small seedlings than for tall seedlings due to the higher grass biomass encountered. The smaller seedling size of small-seeded species is thus likely to persist, as they are continually unfavoured. We therefore expected the SSE to last in savannas even after exhaustion of the seed reserves.
Fire is also a major constraint on seedling survival in moist savannas, which commonly burn at intervals of 1-3 y. Grass fire almost invariably destroys the entire shoot of seedlings so that seedlings must be able to resprout to survive (Bond & Midgley 2001) . Resprouting requires sufficient root reserves of total non-structural carbohydrates (TNC) and nutrients to regenerate shoots and leaves, which depend both on the root biomass and on the resource allocation strategy of the species (Bond & Midgley 2001 , Canadell & Lopez-Soria 1998 . Tree species with high root:shoot ratio are indeed likely to accumulate more TNC in roots than tree species with low root:shoot ratio (Chapin et al. 1990 ).
Although differences in resource allocation among tree species may weaken the relationship, we expected an overall positive effect of seed size on seedling survival due to the SSE in savannas. To test this hypothesis, we re-analysed data on savanna tree species available in the literature throughout the tropics. To get comparable data, we restricted our comparison to observations for which survival probabilities over 1 y have been assessed for seedlings around 4 mo old and burned during their first dry season. Data were compiled for a total of 23 savanna tree and shrub species, including three species from Australia (Setterfield 2002 , Williams 2004 , 12 species from Brazil (Andrade et al. 2001 , Franco et al. 1996 , Hoffmann 2000 , Matos 1994 ) and eight species from West Africa (Barot, unpubl. data, Lahoreau et al. (2004, unpubl. data) (Table 1) . Seedling survival for Borassus aethiopum might be underestimated as it integrated the probability that seeds germinated and that seedlings survived over 18 mo (Barot, unpubl. data) . Seedling survival for Corymbia clarksoniana might be overestimated, as it was determined over a period of only 3 mo (Williams 2004) .
Except for Corymbia clarksoniana, seed masses were measured individually on a number of seeds between 3 and 535. For Corymbia clarksoniana, seed mass was weighed on five batches of 25 seeds. Seeds of 6 out of the 8 West African tree species came from herbarium specimens of the French National Museum of Natural History (P). Seed water content for seeds weighted dry was estimated as 10% based on data from Bridelia ferruginea (7.9%, Lahoreau, unpubl. data) and on the fact that most savanna tree species have relatively dry seeds when dispersed. This rough estimation had virtually no effect on our results, primarily because we were comparing species with seed masses ranging over seven orders of magnitude, from 0.3 to 119 025 mg (Table 1) . Seed mass of 14 out of 23 species lay between 10 to 100 mg (Table 1) . Except for the two species with the largest seed sizes, the seed reserves were likely to be exhausted when seedlings were 4 mo old, as typical for tree seedlings (Ichie et al. 2001 , Kitajima 2002 .
We found that survival probability (logit transformed with logit(S + 0.1) = ln(
)) was positively related to seed mass (log-transformed) (Figure 1 ; n = 23, r 2 = 0.45, P = 0.0006). This result is robust: when the two or the four species, with the lowest and the highest seed masses were discarded, the relationship still remained significant with P = 0.0004 and P = 0.0088 respectively. The effect of the continent was almost significant (P = 0.0593).
As expected, we thus found that the advantage of large seeds persisted in savannas even after exhaustion of the seed reserves. The similar relationship found across three continents suggests that seed size has evolved under similar selective pressures, related to fire and drought constraints. The positive effect of seed size on seedling survival probably results from the SSE. However, seed size might also indirectly influence the ability of seedlings to resprout after fire. Table 1 for species abbreviation.
Resprouting ability requires reserves to support growth but also the presence of viable buds (Bond & Midgley 2001) . As cotyledonary nodes are privileged sites for bud development in seedlings (Del Tredici 1992 , Pascual et al. 2002 , only cotyledonary buds located below the soil surface will be protected from fire (Jackson 1974 , Verdaguer et al. 2000 . Different studies have shown that seed size correlates with germination type of tree species (Hladik & Miquel 1990 , Ibarra-Manriquez et al. 2001 : whereas small seeds are often associated with epigeal and photosynthetic-type cotyledons, large seeds are more frequently associated with hypogeal and storage-type cotyledons. The positive effect of seed size on seedling survival might thus also result from the correlation between seed size and germination type.
It is not possible without specially designed experiments to test whether SSE or germination type is responsible for the positive effect of seed size on seedling survival of savanna tree species. Moreover, strategy of resource allocation might also influence the ability of seedlings to resprout after fire. To address thoroughly the issue of the determinants of resprouting ability of savanna tree species, more studies investigating both plant allocation strategy (root:shoot ratio, TNC, root biomass) and plant bud bank (cotyledonary buds but also buds located on roots) should be conducted.
